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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shaping approach of also performing paint to 
coincidence, when carrying out injection restoration and carrying out injection molding of the 
thermoplastic or thermosetting synthetic-resin shaping material into division metal mold. 
[0002] 

[Description of the Prior Art] As an approach of generally painting on the front face of the mold goods 
of synthetic resin, baking finish, blasting by the spray gun, etc. are performed for many years. However, 
the process which carries out injection molding of the mold goods of synthetic resin, and the process 
which paints on the front face of mold goods are another processes, and there is a problem that there are 
many routing counters. 

[0003] In recent years, what is indicated by JP,4-371815,A as what skips this painting process is offered. 
In injection molding, after making the ingredient which forms the surface layer of mold goods in a metal 
mold Chinese poem mold face or a base material fix, this is unifying the surface layer on the surface of 
mold goods while it carries out injection restoration of the thermoplastic synthetic resin of a melting 
condition and forms mold goods in metal mold. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the approach of above-mentioned JP,4- 
371815,A, in order to carry out injection restoration of the thermoplastic synthetic resin in the condition 
of having made metal mold or a base material fixing the ingredient which forms a surface layer, there 
was a problem that the surface layer in which the surface layer separated from the metal mold side 
simply, and had the thickness of a uniform surface layer was not obtained. 

[0005] Let it be a technical problem to make this invention in view of the above-mentioned point, and to 
make to paint at the same time it carries out injection molding of the synthetic-resin shaping material, 
and to skip the painting process after extraction of mold goods into a technical problem, and to be made 
to paint uniform thickness on a front face. 
[0006] 

[Means for Solving the Problem] The 1st description of the injection-molding approach of this invention 
injects the synthetic-resin shaping material 4 to the division metal mold 3 which consists of fixed metal 
mold 1 and a movable die 2, and fabricates mold goods 5. Before the synthetic-resin shaping material 4 
solidifies or hardens completely, it is characterized by pouring in a coating 7 from the paint nozzle 6 into 
said metal mold 3, while carrying out the temperature up of the metal mold surface part which the front 
face and said metal mold 3 of the mold goods 5 which ask for paint contact, solidifying or stiffening a 
coating 7, and obtaining mold goods 5. By doing in this way, it can paint, while carrying out injection 
molding of the mold goods 5, and the painting process after extraction of mold goods 5 can be skipped. 
Moreover, thickness painted in order to pour in and paint a coating 7 from the paint nozzle 6 after 
injecting the synthetic-resin shaping material 4 and forming in a predetermined configuration can be 
fixed. After carrying out injection molding furthermore, before the synthetic-resin shaping material 4 
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solidifies or hardens completely, while carrying out the temperature up of the metal mold surface part 
which the front face and said metal mold 3 of the mold goods 5 which ask for paint contact, a coating 7 
can be firmly unified by pouring in a coating 7 from the paint nozzle 6 into said metal mold 3. 
[0007] Even if it carries out the temperature up of the temperature of the metal mold surface part of the 
division metal mold 3 in the 1st description before pouring in a coating 7 into said division metal mold 3 
Moreover, further, even if it carries out the temperature up of the temperature of the metal mold surface 
part of the division metal mold 3 at the same time it pours a coating 7 into said division metal mold 3, 
after pouring in a coating 7 into said division metal mold 3, the temperature up of the temperature of the 
metal mold surface part of the division metal mold 3 may be carried out. That is, the timing which 
carries out a temperature up according to the hardening gestalten (setting time, curing temperature, etc.) 
of the coating 7 to be used can be used properly. 

[0008] It carries out the minute amount type aperture of said division metal mold 3 while the 2nd 
description of the injection-molding approach of this invention injects the synthetic-resin shaping 
material 4 to the division metal mold 3 which consists of fixed metal mold 1 and a movable die 2, 
fabricates mold goods 5 to it and carries out the temperature up of the metal mold surface part of the 
division metal mold 3 to it. After it pours in a coating 7 from the paint nozzle 6 into said division metal 
mold 3 and a coating 7 hardens, it is characterized by lowering a metal mold surface part, solidifying or 
stiffening the synthetic-resin shaping material 4, and obtaining mold goods 5. By doing in this way, it 
can paint, while carrying out injection molding of the mold goods 5, and the painting process after 
extraction of mold goods 5 can be skipped. Moreover, thickness painted in order to pour in and paint a 
coating 7 from the paint nozzle 6 after injecting the synthetic-resin shaping material 4 and forming in a 
predetermined configuration can be fixed. After carrying out injection molding furthermore, a coating 7 
can be firmly unified by carrying out the temperature up of the metal mold surface part, and pouring in a 
coating 7 from the paint nozzle 6. 

[0009] Even if it makes the temperature of the metal mold surface part of the division metal mold 3 
lower after carrying out the minute amount type aperture of the division metal mold 3 and pouring in a 
coating 7 in the 2nd description before mold closure carrying out of said division metal mold 3 
Moreover, even if it makes the temperature of the metal mold surface part of the division metal mold 3 
lower after carrying out the minute amount type aperture of the division metal mold 3 and pouring in a 
coating 7 at the same time it carries out [ mold closure ] of said division metal mold 3 The temperature 
of the metal mold surface part of the division metal mold 3 may be made to lower, after carrying out the 
minute amount type aperture of the division metal mold 3 furthermore and pouring in a coating 7 after 
mold closure carrying out of said division metal mold 3. That is, the timing lowered according to the 
hardening gestalten (setting time, curing temperature, etc.) of the coating 7 to be used can be used 
properly. 

[0010] Moreover, in the 1st description and 2nd description, when painting by pouring a coating 7 into 
three in division metal mold from the paint nozzle 6, it is also desirable that it is characterized by 
making a slide core 8 advance into the division metal mold 3, and painting to some mold goods 5. By 
doing in this way, it can paint partially into the part which needs the front face of mold goods 5. 
[0011] 

[Embodiment of the Invention] First, it states from the gestalt of operation of the 1st description of this 
invention. Drawing 1 shows the whole shaping system and consists of an injection molding machine 9, 
division metal mold 3, and a coating injector 10. An injection molding machine 9 carries out the interior 
of the injection screw 12, is formed in the cylinder 1 1, and injects the fused synthetic-resin shaping 
material 4 from the injection nozzle 13. As the division metal mold 3 is shown in drawing 2 , the subject 
consists of fixed metal mold 1 and a movable die 2. 

[0012] The fixed metal mold 1 is attached in the fixed side adapter plate 14, and the movable die 2 is 
attached in the movable side adapter plate 15 through the spacer 16, and it has formed two or more 
cavities 17 between the fixed metal mold 1 and a movable die 2. The sprue 18 to which the synthetic- 
resin shaping material 4 is supplied is formed in the fixed metal mold 1 from the injection nozzle 13 of 
an injection molding machine 9, and sprue 18 and a cavity 17 are made to have opened for free passage 
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by the runner 23. The ejector plate 19 is arranged between the movable side adapter plate 15 and the 
movable die 2, the end face of an ejector pin 20 is connected with the ejector plate 19, and the cavity 17 
is made to have faced the tip of an ejector pin 20. Two or more cooling pipes 21 are formed in the fixed 
metal mold 1 or a movable die 2, and metal mold can be cooled now by letting a refrigerant like water 
pass to a cooling pipe 21. The heater 22 is laid under the fixed metal mold 1 as a temperature-control 
device near the cavity 17, and it has come to be able to carry out the temperature up of the temperature 
near the cavity 17 at a heater 22. Moreover, the paint nozzle 6 which injects a coating 7 into a cavity 17 
is formed in the fixed metal mold 1, and the coating 7 poured in from the coating injector 10 can be 
supplied now to a cavity 17 from the paint nozzle 6. In this example, one paint nozzle 6 is provided in 
the fixed metal mold 1 so that it may correspond to each cavity 17, but even if it forms the paint nozzle 6 
in a movable die 2, two or more paint nozzles 6 may be formed in the fixed metal mold 1 or a movable 
die 2 so that it may be open for free passage to each cavity 17. 

[0013] Next, how to carry out injection molding with configuration **** equipment as mentioned above 
is explained. If it is the thermoplastic synthetic resin in which injection molding is possible as a 
synthetic-resin shaping material 4 and the thermosetting synthetic resin which are injected to a cavity 17, 
although it is good, by this example, the example which used ABS plastics (acrylonitrile-butadiene- 
styrene copolymer resin) will explain anything. Moreover, if the paint nozzle 6 to impregnation is 
possible as a coating 7 injected into a cavity 17, although it is good, by this example, what used the 
radical hardening mold coating which used polyester resin as the base will explain anything. First, as 
shown in drawing 3 , the synthetic-resin shaping material 4 is injected in a cavity 17 through sprue 18 
and a runner 23 from the injection nozzle 13 of an injection molding machine 9 in the condition of 
having mold closure carried out of the fixed metal mold 1 and the movable die 2 of the division metal 
mold 3, and mold goods 5 are fabricated within a cavity 17. At this time, the temperature of the resin by 
which the die temperature (whole) was injected at 80 degrees C is 120 degrees C. Subsequently, as 
shown in drawing 4 , before the synthetic-resin shaping material 4 which carried out injection restoration 
solidifies completely to a cavity 17, the temperature up of the cavity front face by the side of the fixed 
metal mold 1 is carried out at the heater 22 as a temperature-control device. The cavity surface 
temperature by the side of the fixed metal mold 1 at this time is 120 degrees C, and die temperatures 
other than this part are 80 degrees C. Subsequently, as shown in drawing 5 , a coating 7 is poured in 
from the paint nozzle 6, and it paints on the front face of mold goods 5. The temperature of the coating 7 
supplied from the paint nozzle 6 at this time is ordinary temperature. Moreover, the cavity surface 
temperature by the side of the fixed metal mold 1 is 120 degrees C at this time, and die temperatures 
other than this part are 80 degrees C. Subsequently, as shown in drawing 6 , while mold goods 5 move a 
movable die 2 and carry out a mold aperture in the condition of having solidified completely, an ejector 
pin 20 is advanced, mold goods 5 are projected, and mold goods 5 are taken out. The die temperature at 
this time (whole) is 80 degrees C. 

[0014] In the above-mentioned example, before injecting a coating 7 into a cavity 17, the temperature up 
was carried out at the heater 22, but even if it carries out a temperature up at a heater 22 at the same time 
it injects a coating 7 into a cavity 17, after pouring in a coating 7 into a cavity 17, a temperature up may 
be carried out at a heater 22. Such timing which carries out a temperature up is properly used according 
to the hardening gestalten (setting time, curing temperature, etc.) of the coating 7 to be used. Moreover, 
there are the following two approaches as an approach of injecting a coating 7 into a cavity 17. (a) Pour 
in a coating for metal mold into a cavity with low voltage in the state of fine small amount ******. (b) 
Where metal mold is shut, pour in a coating into a cavity with high pressure (cavity internal pressure < 
transfer pressure at the time of coating impregnation). Since a minute quantity of a clearance is formed 
in a cavity of solidification contraction of the synthetic-resin shaping material with which it filled up in 
the cavity of metal mold, impregnation of the case of (b) is attained. Although the above-mentioned 
example is explaining the case of (b), carrying out like (a) is possible similarly. 

[0015] Next, the gestalt of operation of the 2nd description of this invention is described. Since it is the 
same as that of the above-mentioned example also in this example, explanation is omitted and describes 
only the shaping approach. It is what used ABS plastics as a synthetic-resin shaping material 4, and used 
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the radical hardening mold coating which used polyester resin as the base as a coating 7, and this 
example is also explained. First, as shown in drawin g 7 , the synthetic-resin shaping material 4 is 
injected in a cavity 17 through sprue 1 8 and a runner 23 from the injection nozzle 13 of an injection 
molding machine 9 in the condition of having mold closure carried out of the fixed metal mold 1 and the 
movable die 2 of the division metal mold 3, and mold goods 5 are fabricated within a cavity 17. At this 
time, the temperature of the resin by which the die temperature (whole) was injected at 80 degrees C is 
120 degrees C. Subsequently, as shown in drawing 8 , the temperature up of the cavity front face by the 
side of the fixed metal mold 1 is carried out at the heater 22 as a temperature-control device. The cavity 
surface temperature by the side of the fixed metal mold 1 at this time is 120 degrees C, and die 
temperatures other than this part are 80 degrees C. Subsequently, as shown in drawing 9 , the minute 
amount slide of the movable die 2 is carried out, and space is formed between the mold goods 5 of 
synthetic resin, and the fixed metal mold 1. The cavity surface temperature by the side of the fixed metal 
mold 1 at this time at this time is 120 degrees C, and die temperatures other than this part are 80 degrees 
C. Subsequently, a coating is poured into the space made between mold goods 5 and the fixed metal 
mold 1 as shown in drawing 10 . At this time, the cavity surface temperature by the side of the fixed 
metal mold 1 is set as 120 degrees C, and die temperatures other than this part are set as 80 degrees C. 
Subsequently, as shown in drawing 1 1 , while making a movable die 2 slide to the above and hard flow 
and stiffening a mold closure meal and a coating 7, a cooling pipe 21 is made to solidify the synthetic- 
resin shaping material 4 through a cooling medium. Subsequently, as shown in drawingJ2 , while mold 
goods 5 move a movable die 2 and carry out a mold aperture in the condition of having solidified 
completely, an ejector pin 20 is advanced, mold goods 5 are projected, and mold goods 5 are taken out. 
The die temperature at this time (whole) is 80 degrees C. ****** [ timing ] after mold closure carrying 
out of the division metal mold 3 also before mold closure carrying out of the division metal mold 3, 
even if the timing which a cooling pipe 21 is made to lower through a cooling medium after pouring in a 
coating 7 in the above-mentioned example is simultaneous with the time of mold closure carrying out of 
the division metal mold 3. This timing made to lower is properly used according to the hardening gestalt 
(setting time, curing temperature) of the coating to be used. When making the temperature lower, if it 
can let the cooling medium which it lets pass to a cooling pipe 21 pass to a cooling pipe 21, although it 
is good, by this example, water will be used anything. 

[0016] Drawing 13 shows the product fabricated as mentioned above, and the surface layer B of a 
coating 7 is formed in the front face of the base material layer A of the synthetic-resin shaping material 
4. Drawing 13 (a) forms a surface layer B in the top face and side edge side of the base material layer A, 
and drawing 13 (b) forms a surface layer B in the top face of the base material layer A. The synthetic- 
resin shaping material 4 which constitutes the base material layer A described what used ABS plastics in 
the case of the above-mentioned example. In addition, thermosetting resin, such as thermoplastics, such 
as PP resin and PBT resin, or an unsaturated polyester resin, and an epoxy resin, is sufficient. It may be 
liquefied, and as long as impregnation restoration of the coating which constitutes a surface layer B can 
be carried out at a cavity 17 using the paint nozzle 6, thermoplasticity and thermosetting whichever are 
sufficient as it. Moreover, a 2 liquid type coating may be used. Moreover, the coating 7 which 
constitutes a surface layer B may blend fillers, such as metal powder, in order to appear a metallic tone 
etc. Moreover, the filler for giving functions, such as various functions, for example, elasticity, and 
antibacterial, in a coating 7 may be blended. 

[0017] Next, the gestalt of the operation when giving the surface layer B of a coating 7 partially, as 
shown in drawing 14 is stated to the base material layer A of the synthetic-resin shaping material 4. It. 
differs in that it uses the slide core 8 with the thing of the above-mentioned example although the same 
is fundamentally said of the shaping system used at this time. A slide core 8 frequents a cavity 17 with a 
slide, and opening 24 is formed in the slide core 8 so that it may correspond to the location which paints 
as shown in drawing 20 . Moreover, in this example, since it has a slide core 8, the above-mentioned 
example of the direction of grouting of the paint nozzle 6 is a direction which intersects perpendicularly. 
As a deer is carried out and it is shown in drawing 15 , in the condition of having mold closure carried 
out of the fixed metal mold 1 and the movable die 2 of the division metal mold 3, the synthetic-resin 
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shaping material 4 is injected in a cavity 17 through sprue 18 and a runner 23 from the injection nozzle 
13 of an injection molding machine 9, and mold goods 5 are fabricated within a cavity 17. The slide core 
8 is retreating at this time. Subsequently, as shown in drawin g 1 7 , before the synthetic-resin shaping 
material 4 solidifies completely, oil pressure etc. is used and a slide core 8 is advanced. The molding 
material with which the cavity 17 was filled up at this time carries out solidification contraction, as 
shown in drawing 16 , and since space is formed in a cavity 17, a slide core 8 advances into that space. 
Subsequently, a coating 7 is poured in from the paint nozzle 6, and partial paint film 7a is formed by the 
opening 24 of a slide core 8. Subsequently, after paint film 7a hardens, as shown in drawing 1 8 , while 
moving a movable die 2 and carrying out a mold aperture, an ejector pin 20 is advanced, mold goods 5 
are projected, and mold goods 5 are taken out. Subsequently, as shown in drawing 19 , a slide core 8 is 
retreated. 
[0018] 

[Effect of the Invention] Since it can paint while this invention carries out injection molding of the 
synthetic-resin shaping material like description, It is what can skip the painting process after extraction 
of mold goods, and can reduce the routing counter of processing. Moreover, it is what thickness painted 
in order to pour in and paint a coating from a paint nozzle after injecting a synthetic-resin shaping 
material and forming in a predetermined configuration can be fixed, and can obtain a quality product. 
Since a coating is poured in from a paint nozzle into said metal mold while carrying out the temperature 
up of the metal mold surface part after carrying out injection molding furthermore, a coating can be 
unified firmly and a quality product can be obtained. 



[Translation done.] 
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